Let G be a simple graph with vertex set and edge set
Introduction
The edge coloring problem finds a partition of all the edges in a graph into a collection of subsets of edges such that, for each subset in the partition, no edges share a common vertex. Here the objective is to minimize the number of subsets in a partition. This problem has interesting real life applications in the optimization and the network design, such as the file transfers in computer networks [1] . For the file transfer problem in computer networks, each computer x has a limited number f(x) of communication ports. For each pair of computers there are a number of files which are transferred between the pair of computers. In such a situation the problem is how to schedule the file transfers so as to minimize the total time for the overall transfer process. The file transfer problem in which each file has the same length can be formulated as an edge coloring [1] . The problem can be generalized to require the subsets to have other properties. In this work, we are interested in the partition of edges into the subsets such that each covers all the vertices. The objective, instead, is to maximize the number of such subsets.
Our terminology and notation will be standard. The reader is referred to [2] for the undefined terms. Graphs in this paper are simple, unless otherwise stated, i.e., they have no loops or multiple edges. We use V(G) and E(G) to denote, respectively, the vertex set and edge set of a
to the edges of G. The coloring  is proper if no two adjacent edges have the same color. Unless otherwise stated, the edge coloring of graphs in this paper are not necessarily proper. An edge cover of G is a subset S of E(G) that saturates each vertex of G, i.e., each vertex of G is an end vertex of an edge in S. An edge cover coloring of G is an edge coloring such that the edges assigned the same color formed an edge cover of G. Clearly, the edge cover coloring may not be proper. The edge cover chromatic number that G is of CII class if . Wang and Liu discuss the classification problem of nearly bipartite graphs and gave some sufficient conditions for a nearly bipartite graph G to be of CI-class [4] . Xu and Liu considered the edge cover chromatic number of multigraphs [5] . Hilton generalized the edge cover coloring and obtained many interesting results, the following theorem can be found in [6] . So, we can see that all bipartite graphs are of CI class. In this paper, we discuss the classification problem on double graph of some graphs, and a good algorithm for edge cover coloring on double graph of k-regular graph can be obtained by the proof of theorem.
The Classification of Double Graph
Let be a copy of simple graph G. Let u i be the vertex of G, and v i be the vertex of correspond with

It is easy to see that , and we have the following result. Since G is of CI class, G has a  -edge cover coloring, and we can also give a same  -edge cover coloring of with the color set G 
